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Detection of point mutation using mismatch repair enzyme- by 
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use in genetic disease diagnosis 

PATENT ASSIGNEE: Univ . Maryland 1993 

PATENT NUMBER: WO 9320233 PATENT DATE: 931014 WPI ACCESSION NO.: 

93-336939 (9342) 
PRIORITY APPLIC. NO.: US 859072 APPLIC. DATE: 920327 
NATIONAL APPLIC. NO.: WO 93US2329 APPLIC. DATE: 930322 
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ABSTRACT: A new method for identifying a point mutation site m a nucleic 
acid comprises: obtaining single-stranded target nucleic acid; 
hybridizing oligonucleotides containing the site to the 
single-stranded nucleic acid, where the oligonucleotides may or may not 
be complementary at the site, to form a hybrid; exposing the hybrids to 
a mismatch repair enzyme which binds to mismatch bases to form an 
enzyme-nucleic acid complex, or that cleaves 1 strand containing a 
mismatched base pair; determining the presence of complexes or cleaved 
fragments; and identifying the base at the site. The enzyme may bind to 
or cleave at AG or TG base pairs, and the DNA may be labeled with a 
radiolabel, enzyme or dye, with cleaved fragments differentially 
labeled . A set of 2 primer pairs, of which 1 of each pair hybridizes 

the point mutation sequence and the other does not, is claimed. The 
method is useful in genetic disease diagnosis. (43pp) 
DESCRIPTORS: point mutation det . method, DNA probe hybridization, mismatch 
repair enzyme binding or DNA cleavage, appl . genetic disease diagnosis 
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ABSTRACT: A new method for detecting a mutation from a non-mutated sequence 
of a target DNA in a sample involves: incubating a chromogemc-, 
chemiluminescent-, bioluminescent- , f luorescent-or biotin-labeled or 
radiolabeled polynucleotide or oligonucleotide from the sample with a 
mismatch-binding protein (I) immobilized on a solid surface (especially 
a nitrocellulose membrane) under conditions favoring binding of the 
mismatch-containing polynucleotides and immobilized (I); and detecting 
binding, where the presence of the labeled polynucleotides or 
oligonucleotides is indicative of a mutation in the sequence of the 
target DNA. (I) is the MutS protein or a derivative. Also new are: a 
method for detecting a mutation from a non-mutated sequence of 
mammalian ds target DNA; a method for removal from amplified DNA sample 
of minority sequences and sequence errors introduced during the 
amplification; a method for identifying a specific allele ma 
multi-allelic system in a sample of amplified DNA; a kit useful for the 
detection of a mutation from a non-mutated sequence of a target 
polynucleotide sequence in a sample; and immobilized (I). (39pp) 
DESCRIPTORS: DNA polymorphism analysis, purification, point mutation 
detection , immobilized mutS mismatch -binding protein 
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ABSTRACT • T^w method for genetic screening for nucleotide variation 
Emprises: subjecting targe? and reference nucleic acids to conditions 
SS Iliow them to anneal and produce a heteroduplex, each containing 
a mismatched nucleotide pair; treating the mixture with a »««atch 
binding protein, to bind this protein to the pair; and detecting the 
presence of the mismatch. The mismatch binding protein may be used as 
an adsorbent in affinity adsorption. The nucleic acid may first be 
amplified by the polymerase chain reaction, and the heteroduplex may 
also contaS polymerase chain reaction tails. The heteroduplex may be 
labeled Detection may also involve formation of an immune complex 
oetween a body and either the bound mismatch binding protein or 

the bound heteroduplex. The method has ^eatly increased^en.itivity 
and does not rely on restriction fragment length differences, ine 
method also allows enrichment of heteroduplex fragments containing 
mismatches! even in samples containing excess homoduplex, allowing more 
sensitive detection of the mismatch. (88pp) 
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reaction, mismatch binding protein affinity chromatography DNA 
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ABSTRACT* A new rapid, efficient and cheap method for detecting a mutation 
in a single-stranded polynucleotide (ssP) in a biological sample 

comprises: incubating the sample with an ssP hybridization partner 
(HP) comprising at least 1 ss base sequence complementary to the 
non-mutated sequence of the target polynucleotide, under conditions 

suitable for hybridization of the HP to any mutated or non-mutated 
sequences of the target polynucleotide to form a hybrid; contacting the 
hybrid with a mismatch-binding protein (MBP) (MutS protein, ^ a 
derivative or a MutS-beta-galactosidase (BGal, EC-3.2.1.23) fusion 

protein (FP) ) ; and detecting MBP bound to the hybrid (by addition of a 

labeled 1st binding partner, especially an antibody, capable of 
binding to the MBP or by addition of an unlabeled 1st binding partner 

and a labeled 2nd binding partner (antibody, MutL protein, MutL 
derivative, MutL-BGal-FP or enzyme) and detecting the 2nd) . The HP is 
DNA or cDNA which is immobilized on a solid surface (nitrocellulose 
membrane). The target polynucleotide is DNA, and it is subjected to 
enzymic restriction prior to denaturation . A kit for the new method is 
also claimed. (76pp) 
E.C. NUMBERS: 3.2.1.23 
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ABSTRACT : T^ew method for detection of a point mutation in a target DNA 
involves: stringent hybridization of an ss oligonucleotide (ON) DNA 
probe to form a hybrid ds DNA, with a mismatch at the point mutation 

site- cleaving the probe at a predetermined temp, with a nucleic acid 
repair enzyme (e.g. mutY, T/G-mismatch-specif ic nicking enzyme, human 
or yeast all-type enzyme or Escherichia coll 

deoxyinosine-3'-endonuclease), optionally combined with a DNA-lyase or 
a DNA-AP-endonuclease, to dissociate ON fragments spontaneously at this 
temp.; repeating these steps; and detecting the ON fragments to 
indicate the presence of the point mutation. Cleavage may be effected 
by a glycosylase attached to the probe and an AP cleaving enzyme. A 2nd 

and/or 3rd probe may be hybridized to the target at an adjacent 
location, with separate cleavage components attached, and optionally 

with different lengths and fluorescence labels . A repair index for a 
mismatched or damaged ON probe may be determined using this method. The 
method may be used in accurate and efficient genetic disease diagnosis, 
without DNA amplification. (66pp) 
DESCRIPTORS: point mutation det. method, oligonucleotide DNA probe 
hybridization , mismatch DNA repair enzyme cleavage, fluorescence 
label , appl. diagnostic mutY nicking enzyme human yeast all-type 
enzyme Escherichia coli deoxyinosine-3 ' -endonuclease glycosylase 
DNA-lyase DNA-AP-endonuclease DNA sequence protein sequence (Vol. lb, 
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PNA array technology in molecular diagnostics 

Geiger A.; Lester A.; Kleiber J.; Orum H. 
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1998, 17/9-11 (1717-1724) 



CODEN: NUNUD ISSN: 0732-8311 
DOCUMENT TYPE: Journal; Conference Paper 
LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 17 



A comparative study using immobilised DNA and PNA oligomers 
demonstrates the suitability of PNA molecules as sequence specific 
capture probes in the detection of single point mutations in a DNA analyte 
and in the analysis of complex analyte mixtures. 

DRUG DESCRIPTORS: 
*peptide nucleic acid 
oligomer; dna 
MEDICAL DESCRIPTORS: 

^molecular mimicry; *nucleic acid hybridization 

dna probe; nucleotide sequence; immobilization; luminescence; point 
mutation ; conference paper 



CAS REGISTRY NO.: 9007-49-2 (dna) 



SECTION HEADINGS: 

029 Clinical and Experimental Biochemistry 



2/5/2 (Item 2 from file: 73) 

DIALOG (R) File 73 : EMBASE 

(c) 1999 Elsevier Science B.V. All rts. reserv. 

07130081 EMBASE No: 1998015073 

Genetic analysis by peptide nucleic acid affinity MALDI-TOF mass 
spectrometry 
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Nature Biotechnology ( NAT. BIOTECHNOL. ) (United States) 1997, 15/13 
(1368-1372) 

CODEN: NAB IF ISSN: 1087-0156 

DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
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The ability to analyze multiple polymorphic sites rapidly and accurately 
is crucial in all areas of genetic analysis. We have developed an approach 
for the detection of multiple point mutations, using allele-specif ic, mass- 
labeled, peptide nucleic acid (PNA ) hybridization probes, and direct 



analysis by matrix-assi^Bjt laser desorption/ionization ti^^-of-f light mass 
spectrometry. The compos^e mass spectra produced contain peaks of distinct 
masses corresponding to each allele present, resulting in a mass spectral 
'fingerprint 1 for each DNA sample. The hybridization characteristics of 
PNA : DNA duplexes were found to be highly dependent on both base content 
and sequence. Results from the analysis of four polymorphic sites contained 
in exon 4 of the human tyrosinase gene show that this approach is simple, 
rapid, and accurate with potential applications in many areas of genetic 
analysis . 
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Detection of point mutation in the p53 gene using peptide nucleic acid 
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LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

NUMBER OF REFERENCES: 14 

A 17-mer peptide nucleic acid (PNA ) is used as the recognition layer of 
an electrochemical biosensor for detecting a specific mutation in the p53 
gene. The performance of the PNA -derived biosensor is compared with that 
of its DNA counterpart. The significantly higher specificity of the PNA 
probe greatly improves the detection of a single point mutation, found in 
many types of cancer. Factors influencing the surface immobilization of the 

PNA probe, its hybridization to the p53 target sequence, and the 
chronopotentiometric detection step, are explored and optimized. This and 
similar developments hold promise for the diagnosis and management of 
cancer. 
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Use of the polymerase chain reaction (PCR) to amplify variable numbers of 
tandem repeat (VNTR) loci has become widely used in genetic typing. 
Unfortunately, preferential amplification of sinall allelic products 
relative to large allelic products may result in incorrect or ambiguous 
typing in a heterozygous sample. The mechanism for preferential 
amplification has not been elucidated. Recently, PNA oligomers (peptide 
nucleic acids) have been used to detect single base mutations through PCR 
clamping. PNA is a DNA mimic that exhibits several unique hybridization 
characteristics. In this report we present a new application of PNA which 
exploits its unique properties to provide enhanced amplification. Rather 
than clamping the PCR, PNA is used to block the template making it 
unavailable for interstrand and intrastrand interactions while allowing 
polymerase to displace the PNA molecules and extend the primer to 
completion. Preferential amplification is reduced and overall efficiency is 
enhanced. 
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A quartz crystal microbalance DNA hybridization biosensor, based on 
thiol-derivatized peptide nucleic acid (PNA ) probes, offers unusual in 
situ differentxation of single-base mismatches. A large excess of a 
single-base mismatch oligonucleotide has no effect on the frequencv 
response of the target Such remarkable distinction between perfect matches 
and mismatches is illustrated by the detection of a common mutation in the 
P 53 gene. The greater specificity of the new mass-sensitive indicatorless 

hybridization device over those of analogous PNA -based carbon 
electrodes is attributed to the formation of a PNA monolayer and the use 
of a hydrophilic ethylene glycol linker. The improved specificity is 
coupled to very fast (3-5 min) hybridization in a low-ionic-strength 
medium. ^ 
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Hereditary hemochromatosis (HH) , an iron overload disease, is the most 
common known inheritable disease. The most prevalent form of HH is believed 
to be the result of a single base-pair mutation. We describe a rapid 
homogeneous mutation analysis method that does not require post-polymerase 
chain reaction (PCR) manipulations. This method is a marriage of three 
emerging technologies: rapid cycling PCR thermal cyclers, peptide nucleic 
acid ( PNA ) probes, and a new double-stranded DNA-selective fluorescent 
dye, Sybr Green I. The LightCycler is a rapid thermal cycler that 
fluorometrically monitors real-time formation of amplicon with Sybr Green 
I. PNAs are DNA mimics that are more sensitive to mismatches than DNA 
probes, and will not serve as primers for DNA polymerases. PNA probes 
were designed to compete with PCR primers hybridizing to the HH mutation 
site. Fully complemented PNA probes at an 18:1 ratio over DNA primers 
with a mismatch result in suppression of amplicon formation. Conversely, 
PNA probes with a mismatch will not impair the binding of a complementary 
primer, culminating in amplicon formation. A LightCycler-based rapid 
genetic assay has been developed to distinguish HH patients from HH 



^Sf 1 !;"-, normal incAduals using PNA clamping tecAogy. Copyright 
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